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TI Coating of e.g. automotive reflectors, uses an ultraviolet-curable under 

coating for metal evaporation which includes an acrylic resin and a 

compound having at least two (meth) acryloyl groups. 
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NOVELTY - The coating of a plastic molding uses an under coating that 
comprises: 

(i) an acrylic resin comprising at least one monomer (a) from 
dicyclopentanyl (meth) aery late, dicyclopentenyl (meth) aery late and 
isobornyl (meth) acrylate; 

(ii) a compoimd having at least two (meth) acryloyl groups within the 
molecule; and 

(iii) a photopolymerization initiator. 

DETAILED DESCRIPTION - A method of coating a plastic molding 
comprises: 

(l) applying an ultraviolet-curable under coating for metal 
evaporation to a plastic substrate; 



(2) subjecting the coated substrate to ultraviolet irradiation to 
form an under coating film; 

(3) evaporating a metal on the coating film; and 

(4) applying a clear coating to the metal surface to form a clear 
coating film layer. 

The under coating comprises: 

(i) an acrylic resin comprising at least one monomer (a) from 
dicyclopentanyl (meth) aery late, dicyclopentenyl (meth) aery late and 
isobomyl (meth) acrylate; 

(ii) a compound having at least two (meth) acryloyl groups within the 
molecule; and 

(iii) a photopolymerization initiator. 

INDEPENDENT CLAIMS are also included for the following: 
(a) an ultraviolet-curable under coating for metal evaporation which 
comprises: 

(I) 20-70 wt.% of an acrylic resin comprising 30-90 wt.% of at least 
one monomer (a) as above and 10-70 wt.% of another polymerizable 
unsaturated monomer (b) and having a glass transition temperature (Tg) of 
100-200 deg. C and a solubility parameter (SP value) of 7.0-9.5; 

(II) 30-80 wt.% of a compound having at least two (meth) acryloyl 
groups within the molecule; 

(III) 0.05-10 wt.% (based on the total weight of (l) and (ll) ) of a 
chlorinated polyolefin; and 

(IV) 2-15 wt.% (based on the total weight of (I) and (H) ) of a 
photopolymerization initiator; and 

(B) a plastic molding obtained by a method as above. 

USE - The plastic substrate to which the method can be applied 
includes polypropylene, polycarbonates, polyethylene terephthalate, 
polybutylene terephthalate, acrylonitrile-butadiene-styrene copolymers, 
acrylonitrile-styrene copolymers, polyphenylene oxide, polybutylene 
terephthalate-polyethylene terephthalate composite materials and 
polycarbonate-polyethylene terephthalate composite materials. The method 
is particularly used to coat automotive reflectors of head lamps, tail 
lamps, side lamps. It can also be applied to toys and daily necessities to 
produce decorative effects. 

ADVANTAGE - The under coating has good adhesion to various substrates 
and can give product moldings with good heat resistance, making them 
suitable for use as automotive reflectors. While the method can be applied 
to moldings made of a variety of plastics, it can particularly be applied 
to moldings made of polypropylene, where prior art problems associated 
with adhesion between the substrates and under coatings are eliminated. 
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•i'y>'7:^-h. HU^xnJU^t^^h'J'f V>'-7^ 
-H, :^:7 5^l/>v-f y x7:t-- h, 3-7xz:JU-2 

>'7^— h. 4 1 , 3 -7xXl^>>''f y 

'>7^— h. 4-Xh^->-l. 3-7xXU>v'fy 

'>7^--h. 2, 4' -v-f y->7:r--h>':7xx;i/x 

5. 6 -S;;>t5=-;l'- 1 . 3-7xXU'>v-fy 

'yT^—V. 4. 4' -i^-f y->74=.- h>':7xx;l/X 

'<>->*-:^>i^'f y;^7^^-h. 9, ig-7> 

7,7-tr>v-f y->7^-- h. 4, 4' -v'-f y i>74'-— 
h>7'^>>';U. 3. 3-v^5^;p-4. 4'_i;^y-> 
7^-hi^7xx;k 2, 6 -i?;>c^;i'-4, 4' -v? 
'f yx7^-- h>>7xx;l/. 3, 3 h4^>'-4, 20 
4 ' -v'-f y >'7^^— hvyxx;i'. l, 4-7>X7 
•fe>v''f y v7^- h, 7x:::U'>v-f y->7^— 

1. 4-T-h7>^f'U'>v'-ry->7^-h, 1. 10- 
xA>;<5'U>>''f yj^7^--h, 1. 3-'>i7a^^ 

>'^>5^-i'y'>74^— h^cDv'-f y->7^^-hS : ::n 

5'i'h#::2. 4. 6- HU U^hU'f y>'7^-h. 

2, 4. 4' - hu-f y>'7^--h-:^7xx;i'X— 5^;i/ 

[0 0 3 3] ±E (2) ©^t:^i^lC*J»tS±fa7KgfS& 30 

-^>:5'XiJX'J h-JPh'J 7^7 iJU- 

h. x'O^'XiJXUI — ^U'^^:?' (pC^') 7i"JU— 
X7p:^^>- (^^) 7i7U'U-h, (^5^) 7^U;i' 
^- 2 -h Kn4^->X5^;P, ^iJ-trP-;U>' {^^) 7 

Z.tmoit'^mz-^^J-f ^^i^T^-htrmoLtc'it 40- 

CO 0 3 4] ±ga (3) 4^^|*0»3iP'7ic<i:t>2eoDX7j? 
+ >'S3l«i^'J •>v';PS^*t--5^b^ttt (^^) 7i> 

[0 0 3 5] ±K»?^l^»C'>^t< tt)2e<iDXiP^^->S 
13 (1) 0<b^ig)tC*3ttSi^^l*llC'>/i£<<i:fe211WX 



. (0 0 3 6] *%B^tCi5l.iT(i. ±m^^f>^{Z{i>U<t 

T. ±ta (1) ~ (3) m<Dh(D=tmm-r^:iiii!>^T 

[0 0 3 7] *%BJCDTmOMi^T-a. ±IBm2<Dfi£^J- 
T^S$^^rtlc:'>;S<ifc2®w l/^^) 7!;*}u^)V 
SSr*-r«.ft^ife*, ±IBmi®*£i^Tfe.57i?'J;i'«* 

Igtc75^ltffll'*fl-T. 3 0~8 omft%^Wf 3 
0Stt%*iST'*-£)i:^iR. ©l^ttlCi^O. 8 Ofifl;% 

Pi^^n-s. j!?*b<«. 4 o~7 oaa%T*-5. 

[0 0 3 8] ±.'^^=FP^\Z'pts.< t'h2m(D (;^^) 7 
[0 0 3 9] *fBB^(D|g3<Dfig»«. i^^fbTj? U :t U-y 

[0 0 4 0] *%Bj<oT^»3^*4«. ±fS7i^'j;i/«afis 

,J:±tB^>^l*I(C'>;^j:< ifc2<il<D (^^') 7i7ijP'r;p 

sJ-Uy-O^EO. 0 5~ 1 0Ma%-&WT'5. <ffSL< 
\t. 0. 0 5~ltta%T*S. ±fS*S;t-&^:, msf 

[0 0 4 1] i^f6BJ{c*ji,iTfflti^)n-5:^Sl{t;j}^'J^U' 
[0 0 4 2] ±IBJ!87K-^ U-l' >Wt'S:&^<t-^ Ozfa\^U 

>\z^^y h^it^:^mit. ^\zm^-^nut.^i>^, 

-5. e:©,*:^roS;tx?aj^tbTti. fisjx.^ l S O ~2 5 
0 O'COJSHF^T-SS^TSClt/O^T-^.S. SfeS^KVl^ 
'f >®t«)y5y h^t*i:bT«. 0. Ol-lmol/ 



11 

bTfT-5. c:©B(lfP*fffl*»C|ft§«-rSi:, SlOfrCCD 

rzmm\t. zi>hy7,h^m%mn mm) \z^mr 
•5. -e-LT. ;iroiSjgttHPF (A'fyxx^^'Ji':^) t 

L o T viT^i t,i)^-& «^{^75snc Ac e .h 

oT^f^^n^. :*:s^SEJ^^-C«. X U - > 2 0 lC[$]tt 

D) <&c:©a8()^AiiliSlSS^©i e^JrtSBfzgij^SittT'b 

CO 0 3 7] iib3l*ffliE^Si 7«. 0 1 1 J3^f.k 
=^^-Xh>g|»gP4 6t4^-Xh>*BiE«!iagP4 

1 5 a\z^i^xmmLrzcox^vt^-r^-i}^. ixoiisnfc 
ES^fik«F;f ^ * ntz. ^ tc^tfe ^ n-5 . 

mmtm e {z^^Lrcmmm^m^^ i a ny^i^i^'jvy^- 
■^yh^izm^tx, m^<ommy*—-^yh\z^mm. 

^mi 4\zm^B\tm^n^. ctDiiuai^ffliE^isi 
->2 o±tcg*$n-5. 

CO 0 3 8] ^^c, g!4fC^LfeJ;-5(c, mlteii]^A:'3 
^©(15 a. 1 5 b) . iM.^Eigai^iSl 6RC;ca 
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$iJffll^lS 1 9 «. iS^g:^¥a 1 4 ©eSi!)*;^^D-r-5-fe 
4»cJ;«S^»c3ffiibTiii«A:^#ii (1 5 a, 1 

5b) , ^mmj^^mnm^i 6RU^mm^miE^^i 
7 <D—m<Dmm^fTt:>-&^^tx\ m^Bf)^^'^^(DU^^ 

mm^&TT-^'it^Z.iLfiiX^^. $e.lC. WSB:5"f7/ 
m'&Wi¥^^t\zmmXti^fk (.1 S a. 15b). ^Wi 

10 tt.^i^^^ IS: 1 6 jELXj-^mm^mjE^^ 1 7 <D--m<D^ 
S/O^^ff ;§?n-5«T-. mm^^^\zzfu-j3Li7^\ i-^ 

ieiii^A;^3^s (15 a. 15b). ^mmM.mm.^wi. 
1 esiitiaft^^^ffliE^gi 7 kznh'XWi^mii^iSiMo 

^■1 ^yifxmK)'^^^-h^\1f^z.iiX-Xu'Jx.i;^ I 1 

■^xi7U->2 o*frnfc«^icjii:ffliE^ff*o-a--5- 
20 CO 0 3 91 (S*-«lE^ffi) ;i*:tc. MEa«;li«-MiE 

^igi 7 \z^^-^mm^(DmiE:f3m<D-'m^m\ 2\zm 

cfl/iTtttB^fS. 012 (a) «. tt(tBil^A:'3^Sl 
5 b€::^r-bT#J^2^»^*«*UfcEW^*E9 ICS^LfeS 

>tei54 1 ^m^VX^m'&^^lE^fSul 7CD4^-X h> 

5t^-Sl^Pii^/fla5G3/^:^'->lXtt/'^^' — >2~ 

6 Sri I'iiifia CO If 'Oj^^o (0, 0) hmmn 
m^^W^A (x a, y a) . B (x b, y b) . C (x 
30 c. yc) , D (xd, yd) ^WOi'^-^. 01 2 

(b) \z7yi-r^o\z. s5i3»m$nfcsg,'iSj^igA~D© 

*T4''C>JSIiO (0, 0) *^e.«*0(CX$|ll{-SfciSl.iJ$ 
(xa, ya) iD (xd. yd) SXffl;&f6)(DS 
i^ibT. mMB (xb, yb) d^AWXjSS (xa) 
tm—\Zts.^B\ (xbl, ybl) tiRiBg^n. J^S 
C (xc, yc) i)^'D<DXmm (xd) tn — \Zfi^C 
1 (xc 1. yc 1) ICiRfg^ns. Ki±coj*{^T-B^ 
Wt5i*ft©^i!)-35tfflIE$n-5. MtiT^E012 (b) 

40 ii^^&ffiiE-r^, 012 (c) \z5r.riio\z. ^m.\tm 

(xd. yd) tCl (xcl. ycl) SrYtlli:^ 
r6](7)*tpiLT. m.nA (xa. ya) *«D<7?Yffili' 
(ya) tm-\zU^A2 (xa2, ya2) (CiRi^^ 
i^^Bl (xbl, ybl) TjiClOY/^g (yc 
1) t.m — \ZU^B I 2 (xbl 2. ybl 2) tCiRifig 

LTtK c:i(cJ:oT0 1 2 (c) tC^^ftl^J: 
50 ia«tSffiiE-rS^JSr^U/i7i<. +-X h>SI#g|54 6T 
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u U U 7 5' U- h - U U U 7 

^jgfi£^-t±^5cA. Bmsimzmm-r^z.t7t)^x'^^. k 
Bm&mzm^r^zii\zj:-oxmw^^^t:M^ 

[0 0 5 2] *|gBJCDT^Om«^fflt^T. SMEW 
^m^mm-t^\Z&tzr:>XU. ^Jx.^, :/^X^iyi7S 

$to)mmizm^o. ^(nrnmn^ms^vxTmomm^ 
CO 0 5 3] ±i5mflj«, x.T-T.fi'-mm. mmm 
ii^-^xvt. m.mmmti^\ 0-^40 nmiits.i,^'^\zn 20 

V\ ±ffBSI^1-^{ift^0Dffilf3, 6 0~13 0'CT. 2~2 
5^i-. » S L<«3~2 O ^i-ro^frT, T'Ub-hbT 

?5i6 or^^T-d&^t. W7jctt. W^ttfC^O. 130 

x:^mpL^ii'&mzmm\t.u\.^-fyi. mm±.^nxh^. 
CO 0 5 4] ±%^m^mmm\t. iiey^t- h<om. 

5 0 0~5 0 0 Om JS«®*fr-^ff ^5C:<i:*iT#-5. 
i>Z.Li)^X^^, ±m^^^U^.tii\Z$>tzr>X\t. 

CO 0 5 5] *:%Hj<DTMl9m^^mSLSEfkLfe^, . 

^nmitmsk<D±.\Zs mx\ts 7}vs.-^Am<n^m^ 

^«^nfe^McO±(ci7 iJi'-^g^^JSL. 4 0~12 
I S nm(Dhy-f:n—hmt:mf$.-t^Zit.\Z^K). Em 
[0 0 5 61 ±S3i7 iJ-\'-^gfcfie^$n-2)i' uir-m 

JU^^S >®{b^i7 'J-V-m*4. 7)\'%^V- Vm.{\M 
[0 0 5 7] 

[0 0 5 8] 

SJ$:ffl3;i''^>jc h;i/X>S: 3 3 6 gAn. 

ffl^TTs o'cs-cjDj^brc. :^5=-u>*y7- (s so 
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T) 7 0g. :f-^)\^:fs9^^yv-V IMUA) 140 
g, 'f y4^;p-;up^^'^ ij u-h (iboma) 140 
g, ^S^5Sj!Sj¥J<i:LT(D5'-i/-\''J-:/5";U/'?-^+ 
-y-'fKS. 5g. ^?iiJ<i:LT<Dh;l/X>7 g«:ig^Lfc 

. g. ^'-v'i-'J-y^JPA-^t^-y-'f HO. 7g&ii^ 

I rz, 7 0 4 B(D7i'Vjmmi^mtz, 7i7^j)vmmi 
iimm<D^mzx, mi^tz^Ltz'ty^-m'^ttizx 
si£;$-a-fct)ro$7d7ij;i,^ii&2~8iLfc. mi 

-«*-r-5.. IBOAifi. VJ^JUriJkTi'U k 

- hSr,-t;*t-s„ %(t>ntz7i;^)}immi'-Scr)T 
nSY>m.^mil\ZmVtz. TgKUCsPMti, ^gfflLfc 

mi-B<o^m^uim.mm\t. ^^^-rn^ox-h^tz. 
c 0 0 5 9 ] mmm i ~ i 4 , it^m 1 ~ 3 

itm-Tm.K>mm^mmyrz> iti^m\x\t. yi^vjum 

tfcti'S) (;>^^) 7^"J 1^- hiLT. 7a-yir7. 
M-4 0 2 C*M-&fi)cttffii. v'^^^rS'XUXU I — Jl^(D 

i^Ul^— hiLT. 7D--y i^xM- 4 0 8 [^M-g-^K 

ass, >'hu^5=-D-;i'7'D/'t>cD7^h7yi' u 

h] t'^efflL. 3'&ffi© (^rJ') 7i7'JP— hiLT, 
7D-yi7;;^M- 3 0 9 (TMPTA) [S[M-&fi£tt 
S3. K U ;><5=-P— ;i/:^D/'?>(D h 'J7i"J 
;^L. 21gflE® (^:$') 7i' 'J hi L-T. 7Dz:>>r 
i7XM-2 2 0 (TPGDA) CAffi^figa®!, h U 
ntfU>i;'Un-;KD>?7i"J U-h] . 7nn'y5^X 

M- 1 6 0 0 (mm-^mtm. oi^i^'XTiypviy- 
h] . x.i?^->xxx;p7 0 p A c^tma^. T'Ptfu- 

>^U n— ;i/v'y u ->i^ji/x— 7^;i/©-:;7i' U U— 
CO 0 6 0] ^mit^^o^uy^ytLx. a-ku> 
7>vy^y>. ^>vyx.j>^mmhtz. &mmm. 

MtLX. :^i3y7vi>¥ -n 7 (;*cH2^-i' >+{li¥ 
iMias. /t-7;i.:tD7;i'+;U«#W/-^>:j-iJzf 
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[0 0 6 2] zf^7.9->y^m^ mmm^s'n<D<^f5^. 
fcS^r-f V^D tr;i/7;i/n-;u (i pa) iftr^L. 

mz:cT-7.zf\y-mmi^rc. ^(Dm. 8 orT's^j^r^T so 



^'y>i^-{ •:ft&mm(DmEEpmn^^mL. 1 5 0 om 
J (Dmrnmr-mf^^imMr^ c: o xmn: ^ it . 
y^:^9-y^mio:>mmizTmr)mm^j&fS,Ltc. ;k\z 

9 OK- 3 1. H*^-f>haffi!, 7;i/^^|/-hSgYb 
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msi&^f^&Ltco mm\zLT. 4^u*-3t^^^-h (p 

C) . 7}^Ux^lx>^Uy^U- K (PET) , 
^\y>y^Uyi^]y-h (PBT) . T ^ \J a- h Jl- 
y^vX>-j:^^U> (ABS) Ti^ijp- 

hu;u-;^^u> (AS) *s^^*:> 2}^uy^u>7^k 

ET) ffi^MXf^Tj^U ^x->'>:<^^>-K (PPO) O 10 

CO 0 6 3] 

^"bCD^S. iKf&:^^r^\,^i^<D^4. mf)^\Z{Km<D$)^h 20 

1 LLTzo 
2. 



( 10 ) i^mz 002-348498 

18 

m<b2mm^(Dm&S\Z^Kl. e:(0±*^e>-t □A>*6ir 

9—:/^^^xMm\zm^^-t^t\z^'DX. mmi^rjii^^ 
xn-Dtcm^Bo^^^^^xm&i^rc. 10 0/100 

n-DtchCD^b. 9 9/1 0 0-9 5/1 0 O^ofcfc 
(0^4. 9 5/1 0 0-5 0/1 0 0f5-:>}tt>(7)*3. 
4 9/1 0 0-2 5/1 0 0Sofct)C0S2, 24/1 
0 0£kTm-orzh<O^ 1 (hb^^o 

3. mm^i 

^m^xtSiT^L. n'mRumm^^±t^(D:^mtmm\z 

llOt:, 2 4 mm. :r^0tl-7ii:^-h<Dm'B\Z\i. 1 
30t:, 2 4m^. ^-^):r.^U>'r\yy^U'-V(Dm'^ 
\Z\t. 14 0t:. 2 4PfPe1. /}^Uy5=-U>7=-U7i$^U- 
h<^)«'&fCJi. 16 or. 2 4B$ra. Ti7UPXhU;i^ 

-y^>?x>-x^i/>^^a^<*:(D«^{cfi. 9ot:, 
tctt, 10 or, 2 4P#K, >}^uy^i/>7=-u:7^u- 

6 or. 2 4R#Fb^. ^^)y x.-Uy:t^>^\i<D^^\Z 



1 5 or. 

[0 0 6 4] 
[^2] 



2 4B$FBli:l.TlSi^^ff ^^Co 
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[0 0 6 5] ^2 A^i=,Bje>*»/j:J;:5t. *fBI^00^JS^ 
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